Incidencia de Huesos Suturales en el Asterion de Cráneos Indios AdultosRajani
INTRODUCTION
Asterion is the junction of the parietal, temporal and occipital bones Williams et al. (1998) . Occurrence of sutural bone at this craniometric point has been reported to vary among populations (Berry & Berry, 1967; Kellock & Parsons, 1970) . At the asterion, sutural morphology was classified into two types: Type I-Where a sutural bone was present and Type II-where a sutural bone was absent.
Formation of sutural bone can be explained embryologically: According to Gray's Anatomy (Standring, 2005) , sutural bone develops due to appearance of additional ossification centers which may occur in or near sutures. Another view expressed by some authors these bones may be result of pathological influences such as hydrocephalus (Hess, 1946; Finkel, 1971) . As per another opinion, there is a close association between developing duramater and calvarial bones. Transplants of sutures in which fetal duramater is left intact, results in continuous fibrous suture between developing vault bones. But in transplants if the fetal dura is removed, bony fusion occurs. This interaction of underlying duramater with the developing calvarial bones has been demonstrated experimentally in rabbit showing that the dura not only promotes the position and maintenance of sutures, but also duramater can re-pattern both the appearance and position of the bones and sutures of the cranial vault after removal of calvaria in the neonate Opperman et al. (1993) . Other authors believe that sutural bones develop from normal processes and are genetically determined Murphy (1956) , Pal & Routal (1986) . The MSX2 gene, which encodes a home domain, transcription factor plays a crucial role in craniofacial morphogenesis by influencing fusion of sutures (Liu et al., 1999) .
Sutural morphology of asterion is essential in surgical approaches to posterior cranial fossa (Ersoy et al., 2003) . Presence of sutural bones at asterion may complicate the surgical orientation (Oguz et al., 2004; Ersoy et al.) . Therefore, the study has been carried out to alert the neurosurgeons with respect to Indians.
In the present study, the incidence of sutural bone at asterion has been analysed in the Indian population and compared with population of the other parts of the world studied so far.
MATERIAL AND METHOD
A total of 55 human adult dry skulls consisting of 27 female and 28 male skulls were examined to determine the incidence of sutural bones at the asterion in Indian Department of Anatomy, CSM Medical University, Lucknow, UP, India.
population.The skulls were analysed for Type I and Type II asterions among males and females both. Pattern of sutural bones were also noted among males and females.
RESULTS
Both Type-I ( Fig. 1) and Type-II (Fig. 2 ) of asterions were examined in males and females. Prevalence of Type I and Type II in male and female were analysed revealing irregular (Fig. 4 ) and approximately triangular (Fig. 3) shapes of sutural bones. Out of the total of 55 skulls, Type-I asterions were found in 16.36% cases and in 83.64% incidences, Type II were observed (Fig. 5 , Table I ). In 27 female skulls, both left and right side of the skull were examined. The findings of the examination have been presented in Table I and graphically illustrated in Fig. 5 . 14.81% cases of Type-I were detected in the left and same 14.81% in the right side of female skulls whereas 85.19% of incidences of Type II were observed both on the left and right side. Out of 28 male skulls, Type-I asterions were seen in 10.71% on left side and 25% on right side. Type-II asterions were found in 89.29% on left side and 75% on right side of skulls. Type-I asterions were found marginally more in males (17.86) than in females (14.81).
Analytical Study of Type I Asterion.
The pattern of the shape of the Type I asterions were also examined besides its incidence. The study brought out two kinds of shape of sutural bones in both males and females such asapproximately triangular presented in the Figure 3 and Irregular as shown in Figure 4 .
Out of 8 male skulls having Type I asterions, Irregular sutural bone was found in one skull in its right side. Approximately Triangular bone was observed bilaterally in two skulls and one on the left side only along with four on the right side only.
Three sutural bones having irregular shape were detected on left side of the skull among eight female skulls having Type I asterions. One approximately triangular sutural bone was observed on left side and four on the right side of female skulls (Table  II) . 
DISCUSSION
Although, reason of formation of sutural bones is not precisely known, genetic factor may play some role in their formation Wang et al. (2006) . The MSX2 gene, which encodes a home domain transcription factor, play a crucial role in craniofacial morphogenesis by effecting fusion of sutures Liu et al. The basis for the ethnic variations observed could be genetic and environmental (Asala & Mbajiorgu, 1996) .
In the present study, Type-I asterion prevalence was in (16.36%) of cases. The frequency of occurrence is nearer to Indian Punjabi and farthest to South Americans among Indians as depicted in (Table III, Fig. 6 ).
The incidence of type I in left side in males (10.71%) is less than females (14.81) but in right side the same in males (25%) is more than females (14.81%). The shape of sutural bone has been examined and roughly it was found in two shapes namely: Irregular shape and approximately triangular.
These, sutural bones have been seen to occur in left side and right side of males and females. The occurrence of different shapes in both sides provide the analysis of sex difference and side difference leading to identification of the skulls for male and female. This is relevant from the Table II that Irregular shape of asterion sutural bone has been detected more in females (75%) than males (25%). The irregular sutural bilaterally could be detected only in males (12.5%). Unilateral triangular bone was examined for left and right side and it was found that this bone occurred (9.4%) in left side and (18.8%) in right side of males whereas in females it was 3.1% in the left and 12.5% in the right. The prevalence of triangular bone in males was seen to be 28.2% and in females it was observed to be 15.63%. The triangular bone was seen 12.5% in the left side of males and females both and 31.25 in the right side.
In the current study, the presence of irregular sutural bone was detected in one male skull on its right side and in three female skulls on left side. Approximately triangular sutural bone was observed bilaterally in two male skulls in addition to it, one on left side only and four on the right side only. Later shape of the sutural bone was also found in one female skull in the left and four in the right side.
The study can be of utmost importance when planning surgery to the cranium through this craniometrical point in Indian population and also when interpreting radiological images. Further, it can also be useful for identification of human male and female skulls in association with other parameters. Anthropologists and forensic experts may use this study to solve their problems. bone was found in the right side in one male skull. The same bone has been observed to occurred in the left side of three female skulls. The incidences of triangular bone SINGH, R. Incidence of sutural bones at asterion in adults indian skulls. Int. J. Morphol., 30(3):1182-1186 Received : 22-10-2011 : 22-10- Accepted: 28-05-2012 
